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Time is of the essence

2008 TC3 Nubian desert, Sudan

~ 5 m

R. Kowalski, Catalina Sky Survey

~ 20 hours before impact

2014 AA Atlantic Ocean
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Routine NEO Impactor



Systematic ranging
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Systematic ranging on 2014 AA





Non-linear plane-of-sky uncertainty



2018 June 2
11:32 UT

ZLAF9B2 = 2018 LA

Based on 11 observations
from Catalina Sky Survey







Catalina and ATLAS

USG fireball report



https://www.seti.org/press-release/fragment-impacting-asteroid-recovered-botswana-0

https://www.seti.org/press-release/fragment-impacting-asteroid-recovered-botswana-0


2019 MO
Impact on 2019 June 22

A few meters in size

Discovered by ATLAS 11 h 
prior to impact

No additional data, 
impact probability 0.4%

Pan-STARRS precoveries

Geostationary Lighting Mapper



2022 EB5

56 min to impact
14 obs over 33 min

46 min to impact
20 obs over 40 min

18 min to impact
20 obs over 65 min

Impact on 2022 March 11

∼2 m in size

Discovered by Hungarian 
observatory GINOP-KHK      
2 h before impact



2022 WJ1
3 hrs before impact
4 obs over 25 min

2.75 hrs before impact
8 obs over 42 min

2.5 hrs before impact
12 obs over 72 min

Impact on 2022 November 19

∼ 1 m in size

Discovered by Catalina
3 h before impact



Credit: R. Weryk



Summary

• Scout is a JPL system for early detection of asteroid impacts

• Still unconfirmed objects from the Minor Planet Center’s 
NEO Confirmation Page

• Systematic ranging for orbit determination

• Rapid and fully automated, email & text alerts

• Real cases demonstrated capability of making accurate 
predictions and asteroid community responsiveness
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